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Introduction
It is generally accepted by researchers that foreign direct investment (FDI) inflows cause positive impact on recipient country by way of boosting economic growth through transfer of better technology, knowledge and skills, training, education opportunities and many more. Further as added by Kurtishi (2013) , FDI inflows lead to capacity building of labor and entrepreneurs. In addition, it leads to an improvement in social conditions. Johnson (2005) adds that FDI helps in growth of international trade by flow of goods and capital from one part of the world to the other part. This invariably takes place through MNCs and thus FDI has become an important factor in the process of globalization. Regarding labor productivity, particularly in developing economies, recent debates have resulted in different answers. In some countries FDI inflows do increase labor productivity by providing more technical know-how especially in case of MNCs which are responsible for providing better training which leads to increase in wages, thus standard of living causes an uplift in labor productivity. This relationship has been discussed theoretically and tested empirically in the recent paper by the same author i.e., Serfraz (2017) . On the other hand, productivity may fall due to replacement of labor by capital specifically in case of labor abundant countries. MNCs cause wage differentials by hiring the already better trained labor and refining their skills by providing higher training. Also education plays a very important role in increasing labor productivity. Although role of MNCs results in unequal distribution of income and misallocation of resources, but the aforementioned advantages cannot be ignored. The extent of productivity growth caused by FDI varies from country to country. Therefore it would be incorrect to claim that FDI inflows do not increase productivity at all. It does increase productivity and growth but not at a uniform level. Pakistan has also benefitted from FDI inflows and presently, it is attracting higher amount of FDI due to liberalization policies. The advantages have been observed in the form of technology transfer, increase in labor productivity, reducing saving-investment gap etc. If the research is narrowed down to analyze the impact of FDI inflows on individual sectors rather than economy as a whole, many studies have argued that FDI inflows benefit individual sectors though not every sector equally. It may be due to the biasedness of foreign investors caused by ease of doing business in a particular sector as compared to the other. Mostly industrial and services sectors attract more FDI inflows as compared to other sectors like agriculture because these two sectors hire more educated and skilled people viz a viz labor force employed in agriculture sector. Consequently it becomes easy for foreign investors to train the already skilled labor.
Overall economic growth of any country is a measure of its level of development but sectoral growth cannot be ignored since sectors of any country are its building blocks and play a vital role in increasing economic growth. According to Pakistan Bureau of Statistics 1 , the three main sectors of Pakistan's economy are agriculture, industry and services.
But these sectors are further divided into sub-sectors like food, mining, trade, transport, construction etc. Majority of discussion related to sectors is confined to these three main sectors. Moreover the relationship between sector-wise FDI inflows with reference to growth of respective sectors does not focus on sector-wise labor productivity. Regarding growth, it has been established in literature that sector-wise FDI inflows increase sector-wise growth especially related to industrial sector.
Pakistan needs to introduce more investment friendly policies, particularly for foreign investors, to increase FDI since more FDI inflows will not only increase the growth of individual sectors but also the overall growth of economy. Many authors (detailed discussion is presented in literature review) have suggested the same for other developing countries. At the same time, there are controversies related to the impact of FDI inflows on various sectors. There is a lot of discussion about sector-wise FDI inflows and economic growth but not much has been discussed about sector specific labor productivity. Whether, sector-wise FDI inflows increase respective sector-wise labor productivity or not, this is the main innovative point of the present study and is actually an addition to the present knowledge on the subject. This paper is an extension of the previous research carried out by the same author, i.e. Serfraz (2017) in which an empirical analysis has been conducted to analyze short run and long run causality between FDI inflows and labor productivity in Pakistan. Now the main focus is to find out the relationship between sector-wise FDI inflows and related labor productivity for seven major sectors of Pakistan's economy.
A panel of seven sectors has been taken along-with sector specific labor productivity to empirically analyze the relationship. Sector-wise FDI inflows and sector-wise labor productivity data has been used. Panel unit root tests have been applied. Since panel data tests can be applied as fixed effects, random effects or pooled LSDV model, the empirical part first proves that which test is suitable for the data being used to carry out empirical analysis. After getting confirmed results about type of model, panel Cointegration tests have been conducted. Therefore, this study does not directly jump to the type of model to be used, but all initial tests have been presented in empirical section and conclusion is drawn on the basis of results. Also empirical section throws light on characteristics of panel data models and that what are their advantages and disadvantages.
The seven sectors used in this study are:
1-AGRICULTURE 2-MANUFACTURING AND MINING 3-CONSTRUCTION 4-ELECTRICITY AND GAS DISTRIBUTION 5-TRANSPORT 6-TRADE 7-OTHERS (FINANCING, REAL ESTATE, BUSINESS SERVICES, EXTRA TERRITORIAL AND OTHER PUBLIC AND PRIVATE SERVICES).
For this purpose the data from 1997-2016 has been used. Data prior to 1997 has not been estimated, therefore this puts a limitation on the study.
For each sector, FDI inflows have been estimated along-with the labor specific to the sector. The details of data are also mentioned in coming chapters of paper.
This paper is divided into four main sections. Section 1 explains the introduction and objective of study. Section 2 throws light on literature review with sub-sections dealing with available literature, both national and international studies, relating to the topic under discussion. Also, it highlights the gaps in existing body of knowledge and contribution made by present study. Detailed empirical analysis has been presented in section 3 with sub-sections explaining different steps, empirical tests and their interpretations. Last section concludes the study along-with policy recommendations.
Objective of the Study
After establishing a positive relationship between FDI inflows and labor productivity in case of Pakistan in the previous paper (Serfraz (2017) , this study, instead of analyzing FDI's impact on the growth of different sectors of Pakistan's economy, aims at examining the sector-wise FDI inflow and its effect on respective sector-wise labor productivity in Pakistan. For this purpose, seven major sectors have been taken along-with the data of labor force hired in those particular sectors. This study is unique in the sense that it analyzes the relationship between each sector's FDI inflows and its corresponding impact on labor productivity, whereas majority of studies have concentrated on the relationship between sector-wise FDI inflows and growth. Also instead of taking one or two sectors, this study uses seven major sectors for empirical analysis. The reason behind taking these seven sectors and not more, is due to the limitation on availability of data. Those sectors have been included for which data is available for all the years (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) .
Literature Review
Literature review is divided into three sections. Section 1 deals with the relevant literature on the topic available in international studies. Also the established relationships of individual sectors will be discussed in detail since the available literature has used different sectors for analyzing the relationship. In section 2, studies related to Pakistan will be analyzed. Section 3 sums up the literature explaining the gaps which will be filled by present study. Maathai and Sahoo (2008) , carried out an empirical analysis to examine the effects of FDI inflows to nine major sectors of India using panel Cointegration approach covering time period from 1991-92 to 2004-05. Their empirical findings suggested a positive impact of FDI inflows on output, labor productivity and exports on drugs and pharmaceuticals sectors. In case of transport and metallurgical sectors, FDI inflows and labor productivity revealed a positive Cointegration whereas FDI inflows did not show a positive impact on labor-intensive sectors like transport and chemicals due to backwardness of labor. Their overall conclusion showed a negative impact on labor productivity and an increase in FDI inflows did not reveal any positive impact on Indian economy at the sectoral level both in terms of output and labor productivity. Dürnel (2012) , empirically investigated the effects of FDI inflows on ten individual sectors of Turkish economy. Using panel Cointegration and Granger-Causality test for the time period of 2000-2009, the study concluded that FDI inflows seemed to benefit growth rate mostly in the Manufacturing, Electricity, Gas and Water, Wholesale and Retail Trade sectors. The essential findings of the study suggested that Foreign Direct Investment contributed towards overall growth rate of Turkish economy. The results indicated that though all the sectors were not benefitting from FDI inflows equally but, it was found that FDI inflows increased labor productivity which resulted in an increase in sectoral growth at different levels and to various extents. Bang et al (2007) , carried out an empirical analysis to study the impact of FDI inflows on economic growth of China and Vietnam, using sectoral data of China from 1997-2004 and 1995-2003 for Vietnam. The results revealed that though FDI directly showed a significant and positive effect on economic growth as well as through its interaction with labor productivity in both countries, but, the impact was not evenly distributed across sectors. In both the countries, the industrial sector seemed to be the only sector to consistently benefit from FDI inflows as compared to other sectors.
International Studies
According to Alam (2008) , Eastern European countries and Former Soviet union have observed high economic growth in recent years due to increased level of investment. According to the author, productivity growth is the most important factor for increasing overall economic growth. An increase in productivity leads to an increase in profits and consequent investment. Resultantly, wages grow upwards, leading to an increase in standard of living which enhances labor productivity. As a result, the sectors which receive higher investment also have more productive labor force. Author focuses on three main sectors of economy, i.e., agriculture, manufacturing and services. The allocation of resources to relevant sectors directly affects sector-wise productivity and the labor attached to that sector. Due to increase in investment in a particular sector leads to transfer of labor from less productive sector (agriculture) towards more productive sectors (manufacturing and services). At the same time, labor moving to more productive sectors also showed an increase in productivity relevant to that sector.
From this study it can be inferred that labor productivity cannot be determined in isolation, rather sectoral productivity and labor productivity are related and dependent on each other.
Same conclusion has been derived in a study conducted by Mallick (2015) . Author carried out an empirical analysis for examining the structural changes and effects of globalization in the form of FDI inflows and economic integration, on labor productivity growth in BRICS countries using shift-share analysis, dynamic panel data method and input-output tables covering the time period of 1990-91 to 2011-12. The empirical findings suggested a high labor productivity growth in BRICS due to globalization and economic integration policies. FDI inflows resulted in a two way causality, i.e., FDI inflows affect labor productivity and in turn labor productivity increases sectoral growth resulting in reallocation of labor towards more productive sectors. In addition, the results also suggested that due to FDI inflows, labor is shifting to non-agriculture sectors in case of India and China, and towards services sector in Brazil, Russia and South Africa. Ilboudo (2014) tested the hypothesis that Solow Residual or TFP can be targeted to increase sectoral growth for mining sector of Chile. Highlighting the importance, author mentions that the mining sector of Chile is one of the most important sectors of Chilean economy and almost one-third of government income comes from copper exports. Using Cobb-Douglas production function, the study revealed a long run relationship between FDI inflows and labor productivity for mining sector of Chile.
Vu and Noy (2009) conducted an empirical study using sector-wise data for a group of six member countries of OECD. They analyzed the relationship between sectorspecific impacts of FDI on growth in developed economies. Using cross-country regression, they found that the impact of FDI inflows may be positive or negative depending on direct impact on economy or through an increase in labor productivity. Also different results were obtained across countries and sectors. For some sectors, there was a positive relation and for others it was negative; real estate and financial sector showed a negative but significant effect. Only mining and quarrying showed positive and significant results. In the end, they suggested that FDI in certain sectors is more productive and has high labor productivity and the level of productivity differs across sectors. Msuya (2007) , examined the impact of FDI inflows on agricultural sector of Tanzania. The qualitative study by author suggests that the crops produced by small farmers organized in small holders set-ups attract more FDI as compared to others. Labor productivity depends on many macroeconomic variables including investment regulatory frameworks, policies that promote macroeconomic stability, and improved physical infrastructure. In addition author recommended that creation of 'strong bonds' between small holders and investors through more integration, would help in attracting more FDI inflows to agricultural sector but this should be extended to developing strong institutions in all sectors. This would lead to more FDI inflows which would further increase the productivity and reduction in poverty.
Moving on to industrial sector, Fillat and Woerz (2011) conducted an empirical analysis for examining the impact of FDI on output and productivity using industrial level data for a panel of 35 OECD, Asian and Eastern European countries. Their study concluded that FDI inflows lead to higher labor productivity and output in industrial sector of 'catching-up' or developing countries as compared to developed countries but the productivity differs across industries. Therefore such policies must be devised which can attract more FDI especially in those industries where labor is more productive as it would lead to a higher output. Bijsterbosch and Kolasa (2010) carried out an empirical analysis for investigating the effect of FDI inflows on productivity by using industrial level data of Central and Eastern European countries. Their findings suggested that FDI leads to increase in productivity both at country and industrial sector level but it depends on area and absorptive capacity. If labor is more efficient and productive, the absorptive capacity results in more benefits from FDI inflows. They also found the evidence that level of labor productivity or human capital is positively associated with a larger impact of FDI though labor productivity levels have throughout remained depressed outside the euro area as compared to the euro area. In the year 2006, the output of industry was almost one-third of the euro area. The productivity level in services sector was almost half of the euro area while the pattern varied across the countries in the sector of construction.
Azeroual (2016) undertook an empirical analysis for examining the impacts of FDI inflows from France and Spain on the TFP of manufacturing sector of Morocco. Author used GMM system in dynamic panels for a subset of 22 branches of this sector between 1985 and 2012 and found that the impact varied depending on the source from which the FDI originated. The impact on TFP from French FDI was negative, and significant, in medium and high level technology industries while the impact of Spanish FDI was significantly positive. The negative impact of French FDI could be attributed to (i) productivity gap between Moroccan and French companies due to high difference in labor productivity and efficiency (ii) the investment rate and control on technology transfer in the hands of French investors. FDI from Spain seemed significant and positive on TFP though the positive impact was weak. French participation, being mostly concentrated in medium and high technology sectors, ranging between 30 percent of foreign ownership, and sometimes going above 70 percent in the case of automotive industry and transport equipment manufacturing. Morrar and Gallouj (2016) in their empirical study examined the main factors which contribute to growth in services sector of Palestine. The results of panel data analysis suggested a positive and significant effect of FDI on the labor productivity growth while capital intensive service sectors exercised greater influence on labor productivity growth. Other public services like retail trade, the sale and repair of motor vehicles and land transport are on weaker growth trajectory. The political instability adds fuel to the fire by further affecting the productivity growth of services sector. The author recommends that government should concentrate on policies which create new jobs for those thousands who lost their jobs inside Israel along-with increasing productivity of its unskilled workers. Alam et al (2013) , conducted an empirical analysis to examine the causality between economic growth, FDI inflows and labor productivity using a panel of 19 OECD member countries for the time period of 1980-2009. The results suggested the evidence of causality but after 1995, the policies favored in shifting FDI inflows towards manufacturing and services sectors where technological spillovers were high due to higher labor productivity in these sectors which resulted in both short run and long run causality. Mallick (2013) argues that due to globalization, advancement in technology and factor of competition, the demand for productive labor is increasing since skilled and productive labor in every economic sector leads to an overall economic growth. For empirically analyzing this relationship, author conducted an analysis using panel estimation on data extracted from OECD and WDI covering time period from 1990-91 to 2011-12. The results of multiple regression also suggested that the indicators of globalization like FDI inflows and openness of economy have positive and significant impact on labor productivity both in individual sectors and economy as a whole. Kirti and Prasad (2016) studied the impact of FDI inflows on Indian economy taking both sectoral analysis and combined effect together. The OLS estimation results revealed that FDI has both positive and negative effects on sectors and economy. They found that FDI leads to unemployment due to the use of capital intensive technology which replaces labor. Regarding sector-wise analysis, they suggested that if capital intensive technology is used in agricultural sector (most backward sector of economy), this will lead to an increase in output based on high labor productivity due to spillover effects from technology transfer. However, manufacturing and services sectors are attracting more FDI due to high labor productivity in the respective sectors.
Thangavelu et al (2015) analyzed the impacts of trade on labor productivity of services sector for five ASEAN countries-Indonesia, Malaysia, the Philippines, Singapore, and Thailand. They used fixed effects and GMM estimators for the time period of 1990-2005. Four subsectors have been used for empirical analysis, i.e., (i) wholesale, retail, and hotel; (ii) transport, storage, and communications; (iii) finance, insurance, and real estate; and (iv) community, social, and personal sectors. The results show that the more exposure to exports leads to an increase in labor productivity in all these five countries. Furthermore, more openness in the form of FDI inflows leads to increase in productivity and output of services sector which then provides inputs for manufacturing sector in the region. Therefore author suggests that such policies must be adopted which would lead to more openness and exposure to foreign investment for the advancement of services sector since it supports manufacturing sector as well. Their results also highlight that increase in labor productivity and mobility of skilled labor will lead to an increase in services sector to the overall growth of both domestic and regional economies.
Thuy (2007) The author also made an attempt to estimate the extent to which FDI inflows generate spillover effects on industrial sector. The empirical results revealed that FDI inflows lead to reduction in government budget deficit, increased exports and employment opportunities and have a positive impact on industrial growth and productivity. The results also indicate that FDI inflows lead to an increase in industrial labor productivity in the form of spillover effects. Contessi and Weinberger (2009) in their study analyzed the empirical literature on the studies analyzing the relationship between FDI, productivity and growth. Their main emphasis was on studies that used aggregate data and focused on finding the answers of two questions: Is there evidence of a positive relationship between foreign direct investment and national growth? And does the output of the "multinational sectors" exhibit higher labor productivity? According to authors, the available literature provides ambiguous results but majority of studies have concluded that MNCs and FDI inflows lead to increase in labor productivity, wages and employment. These results are specifically true if compared with domestic firms who do not have enough resources to provide better opportunities to domestic labor, FDI not only increases labor productivity but also makes use of human capital by providing more employment opportunities and higher wage rate which leads to sectoral and overall economic growth.
This section of literature review has some important implications. First, all studies agree that FDI inflows and openness lead to increase in labor productivity and sectoral growth. Also an important point to highlight is that, not all sectors enjoy same level of benefits. In most of the studies, agricultural sector has been given less importance due to its backwardness as well as low return. Industrial and services sectors show better performance and attract more FDI because of higher return as well as availability of skilled and productive labor force working in these sectors. Basically there is a bidirectional causality. FDI leads to increase in sectoral productivity along-with the increase in labor productivity of respective sectors which in turn attracts more FDI inflows.
Studies Related to Pakistan
This section reviews studies relevant to Pakistan, including studies relating to Asian countries or a panel of such countries inclusive of Pakistan, though majority of the studies focus on impact of FDI inflows on sectoral growth rather than sectoral labor productivity. Khan et al (2012) , empirically analyzed the role of FDI inflows using data of agriculture and industrial sectors of Pakistan for the time period of 1979-2009. Services sector was also incorporated as an independent variable in the equations of agricultural and industrial sectors. The results of two stage least square (2SLS) suggested a negative impact on agriculture sector and a positive impact on industrial sector. Their results also suggested that an increase in growth rate of agriculture and industrial sector leads to a higher growth of services sector. Consequently employment increases which causes an inclination towards attaining more education. Due to increase in education, the availability of educated and skilled workers becomes in abundance which leads to enhancement in labor productivity both at sectoral and macro level. As a result, economic growth picks up. Khan and Khan (2011) are of the view that although Pakistan has great potential for attracting FDI inflows, but it has not been successful in attracting sufficient amounts due to ineffective institutional framework, poor law and order situation and low labor productivity. Their empirical analysis basically focuses on testing the impact of sectorwise FDI inflows on growth and output using data of Pakistan from 1981-2008. The panel Cointegration and Granger-Causality results suggested that although sectoral FDI inflow increases output and growth of three major sectors i.e., agriculture, industry and services but it is not satisfactory due to above mentioned factors. Kasi and Zafar (2016) examined the productivity and spillover effects of FDI inflows in four member countries of SAARC including Bangladesh, India, Nepal and Pakistan for the period of 1990-2013. Authors used 3 main sectors for analysis, i.e., primary, manufacturing and services and applied Fully Modified Least Square technique. According to their results, although FDI inflows have positive and significant impact on productivity of all sectors but the effect varies across sectors. They found that maximum productivity effect of FDI is found in services sector through spillover effects where FDI plays an important role and increases labor productivity through technology, training and education.
Majority of studies argue that Pakistan has high potential for attracting FDI inflows but there are many factors which are acting as a hurdle and low labor productivity is one of the most important factors. This is applicable not only at sectoral level but as a whole, as Khan (2011) (Khan,2011: 20) Sahoo (2006) carried out empirical analysis to examine the impact of FDI inflows and its determinants on growth of five South Asia countries including India, Pakistan, Bangladesh, Sri Lanka and Nepal. According to author, since these countries have been following liberalization policies to attract FDI, all benefitted from FDI but Pakistan is at the bottom of the list. FDI inflows in South Asian countries is basically concentrated in manufacturing and services sectors. The panel Cointegration analysis suggested that market size, labor for growth, infrastructure index and trade openness are main determinants of FDI inflows in these countries. Regarding low benefits from FDI inflows to Pakistan, author points out that major reason is poor labor laws which result in low labor productivity even in those sectors which are attracting high FDI inflows. In addition, Pakistan has a 'decent' FDI policy but low labor productivity is acting as a hurdle in both attracting and benefitting from FDI inflows. Suleman and Amin (2015) , in their study examined the impact of sectoral FDI inflows on industrial growth of Pakistan. They used Cobb-Douglas production function for three sectors of Pakistan's economy including manufacturing, construction, mining and quarrying by using panel Cointegration analysis covering the time period of 1997-2011. Their empirical results suggested that sectoral FDI, capital and labor productivity affect industrial growth of Pakistan both positively and significantly.
Authors recommended that such policies should be devised which provide better standard of living, reduces poverty and unemployment in order to increase labor productivity.
Park and Shin (2012) studied services sector of 12 major Asian economies including Pakistan. Authors mainly focused on examining that whether services sector can become new engine of growth for developing Asia based on high labor productivity in services sector. Authors added that since services sector had already contributed to Asian economies in past, the panel Cointegration analysis suggested that services sector (as compared to other sectors) has future potential to increase GDP growth of these countries since FDI inflows to services sector is positively affecting the labor productivity of this sector, consequently employment opportunities are increasing. In addition, it was found that services labor productivity is increasing at a high rate in Asian economies, and in case of Pakistan the performance of services sector is performing well and it is the strongest sector presently because the labor productivity has direct and positive relationship with FDI inflows to this sector. Slimane et al (2013) empirically examined the direct and indirect impact of FDI inflows on food security for 63 developing economies including Pakistan. For empirical analysis, they used Cobb-Douglas agriculture production function and covered the time period from 1995-2009. Their empirical results did not suggest a direct significant effect of sectoral FDI on food security but a significant and positive indirect impact was found for FDI in agriculture and secondary sector through the growth of agriculture production but it did not show any impact on mining. Negative effects in tertiary sector were observed through FDI inflows. Their results also suggested that secondary sector benefitted through high employment and wage rate which increased labor productivity. Spillover effects were observed in agriculture food security and labor productivity through transfer of technology and knowledge spillovers.
Yusuf (2013), discussed whether Chinese FDI would accelerate Pakistan's growth and argued that Chinese FDI would have positive impacts if China began off-shoring more of its labor-intensive manufacturing activities, Pakistan's textile, leather, white goods and auto industries. Pakistan has been facing problems in benefitting from FDI inflows due to technological backwardness and low labor productivity. Although there is a high potential since it has large number of urban centers but poor investment policies and low factor productivity are main hindrances. Labor laws need to be implemented so that technological spillovers can be enjoyed in manufacturing and export producing sectors. Labor productivity in growth increasing sectors needs attention since Pakistan can gain more from FDI inflows if proper investment is made in modern sectors specially manufacturing and export producing industries.
This section of literature shows that undoubtedly policy makers and researchers have consensus over increasing labor productivity; FDI inflows increase labor productivity in general. Moreover agriculture sector is the most backward sector compared to manufacturing and services sectors. Yet the discussion mainly concentrates on sectorwise FDI inflows and sectoral growth or overall growth instead of labor productivity of each sector.
The empirical part of this paper is aimed at concentering on the impact of sector-wise FDI on respective sector-wise labor productivity. Some important figures related to country-wise and sector-wise FDI inflows to Pakistan have been shown in following tables:- 
Summary of Literature Review and Gaps to Be Filled by Present Study
Numerous studies (national and international) have been discussed in literature review. The international literature has thrown light on the relationship between sector-wise FDI inflows and sector-wise labor productivity concluding that sector-wise FDI inflows do increase sector-wise labor productivity especially in case of manufacturing and services sectors. Generally they are in the form of technology transfer, innovation, R & D and increase in labor productivity but agriculture and related sectors show either no impact or negative because of backwardness and low labor productivity. In case of Pakistan, most of the studies have emphasized on 'growth' instead of labor productivity. Moreover, the literature has also given a hint that spillovers may exist, i.e., FDI inflows to one sector may lead to an increase in labor productivity in one or more sectors like in case of developing economies such as Pakistan, agricultural output affects industrial output or productivity providing inputs for industrial sector (textile sector is the main sector which is affected by agricultural output).
This study aims to fill the gap by empirically analyzing the impact of sector-wise FDI inflows on sector-wise labor productivity. It also tests the spillover effects empirically through Granger-Causality test.
Empirical Analysis
The empirical part is divided into three sections. Section 1 deals with data details, empirical model and hypothesis. Section 2 shows result of unit root tests. Section 3 is a detailed analysis of panel data models. All panel data models have been applied in order to know that which model suits best to the data being used for this study. The purpose of detailed analysis is to substantiate the relevance of the model applicable for empirical analysis rather than jumping directly to the empirical model itself. Also, the empirical rationale is shown as to which test is pragmatic and what assumptions it holds. In the end, section 4 shows pair-wise Granger-Causality test to see the spillover effects from one sector to another. Section 5 provides a complete interpretation of empirical results. 
SECTION-1 Data details and sources
Model and Hypothesis
Model: Relationship between Sector-wise FDI Inflows and Sector-wise LPROD Hypothesis: sector-wise FDI inflows increase sector-wise LPROD For this purpose panel models have been applied using seven sectors and their respective labor productivity of Pakistan covering time period of 1997-2016. In all cases LPROD is the dependent variable and INFLOW is the independent variable since the aim is to check whether FDI inflows to each sector increase respective labor productivity or not.
Empirical equation:-
LPROD = f (INFLOWS) + € where € = error term
In case of Wald test and Granger-Causality test, variables get automatically interchanged to check bi-directional causality. Also, Granger-Causality test has been applied to empirically check the spillover effects.
The empirical section does not directly jump to panel model, rather all initial steps have been conducted and presented to confirm the reliability of the model for panel data.
All tests are applied in EVIEWS 9.0. 
Results of Hausman Test
Prob. value is significant at 10 percent level, therefore it can be concluded that fixed effect Model is more appropriate.
Now testing that which test is appropriate, fixed effect or pooled Regression Model? For this purpose, dummy variables are used to estimate fixed effect model. Since the panel consists of 7 sectors, 67dummy variables are created. The equation to be estimate is LPROD=C(1)+C(2)*INFLOW+C(3)*D1+C(4)*D2+C(5)*D3 +C(6)*D4+C(7)*D5+C(8)*D6+C(9)*D7
Where LPROD (sector-wise labor productivity) is the dependent variable and INFLOW (sector-wise FDI inflow) is the independent variable.
C (1) is the co-efficient of constant C(2) is the co-efficient of INFLOW C(3), C(4), C(5), C(6), C(7), C(8) and C(9) are co-efficient of dummy1, dummy2, dummy3, dummy4, dummy5, dummy 6 and dummy7 respectively.
Correlated Random Effects -Hausman Test
Test cross-section random effects Since LPROD is the dependent variable, the co-efficient of independent variable (INFLOW), which is C(2) must be same for fixed effect model estimation. The highlighted values in red show that in all tests the value of INFLOW co-efficient is same, which shows that it is fixed effect model.
The null and alternative hypothesis of Panel Least Square model are:
Null: Pooled regression model is appropriate (all dummy variables are zero)
Alternative: Fixed effect model is more appropriate (all dummy variables are not zero)
To check whether all dummy variables are zero or not, Wald test is used.
TABLE-9
Results of Wald Test (F-statistic)
Since the probability value is almost zero, null hypothesis is rejected and alternative is accepted, i.e., Fixed effect model is appropriate according to F-Statistic model. The results indicate that there is long run Cointegration between sector-wise labor productivity and sector-wise FDI inflows when test is carried out using both trend and intercept. Out of total 11 outcomes, 7 are significant, therefore, it is concluded that there is a strong evidence of Cointegration. For cross check, now applying Fisher Cointegration Test. variables are not cointegrated). In case of none, both trace test and max eigen value test reject the null hypothesis. At the most one hypothesis has high probability values (more than 5%) for both trace and max eigen value test which leads to the conclusion that there is cointegration between two variables (sector wise labor productivity and sector wise FDI inflows are cointegrated). The estimates of VECM also confirm a long run relationship between the variable under discussion. But the probability values are not available, for which system equation model is required. Since LPROD is the dependent variable, the first model is the main model of interest. Using first model to make system and generate probability values.
3.3) Panel Vector Error Correction Model
TABLE-13
Results of System Equation Model
* Significant at 10% **Significant at 5%, *** Signiant at 1% C(1) = Error Correction Term or speed of adjustment towards long run equilibrium Since C(1) is negative and significant, it can be concluded that there is a long run causality running from independent variable (sector-wise FDI inflows) to dependent variable (sector-wise labor productivity). Or in simple words, an increase in sector specific FDI inflows leads to an increase in labor productivity working in that specific sector. This model explains long run causality which has already been established. Now checking short run causality through Wald Test.
3.4) Wald Test
TABLE-14
Results of Wald Test (estimating short-run causality)
Null Hypothesis states that C(4)=C(5)=0 which means that C(4) and C(5), jointly are zero.
Since the probability is less than 5 percent, Null hypothesis can be rejected. There exists a short run causality from independent variable (sector-wise FDI inflows) to dependent variable (sector-wise labor productivity).
The overall conclusion suggested by the empirical analysis concludes that random effect or LSDV model is the most appropriate model for the data. Unit root tests suggest that all variables become stationary at first difference i.e., I (1 
SECTION-4
This section deals with an extended segment of empirical part based on spillover effects suggested in literature review. Some studies have suggested that there exists spillover effects in the form of one sector affecting the other; both in case of FDI inflows and labor productivity. For empirically testing spillover effects, pair-wise Granger-Causality test is applied. This part also adds further to the innovative contribution of the present study. Test has been carried out both at level and at first difference. Granger-Causality test suggests existence of spillover effects both in case of labor productivity and FDI inflows.
SECTION-5
Interpretation of Empirical Results
According to panel unit root tests, all series become stationary at first difference having same order of integration, i.e., I(1). Panel data models reveal that the most appropriate model is fixed effects models (LSDV). Same order of integration leads to application of Cointegration tests for checking long run relationship. For this purpose, Pedroni test and Johansen Fisher Panel Cointegration tests are applied. Evidence of Cointegration leads to application of Panel vector error correction model. For testing short-run relationship, Wald test is applied which shows that a uni-directional shortrun causality exists running from sector-wise labor productivity to sector-wise FDI inflows. The pair-wise Granger-Causality test shows a broader picture, i.e., there exist spillover effects both in case of FDI inflows and labor productivity in all sectors, although in some cases, there is weak causality, yet it cannot be ignored.
Conclusion and Policy Recommendations
In this study, an empirical analysis has been carried out to analyze the relationship between sector-wise FDI inflows and respective sector-wise labor productivity in case of Pakistan. A panel of seven major sectors of economy has been made for which the results confirm that sector-wise FDI inflows increase respective sector-wise labor productivity. Moreover, the evidence of spillover effects from one sector to another have been found through Granger-Causality test.
Amongst the three sectors, agriculture is the most backward sector while industrial and services sectors (including their sub-sectors) attract more FDI inflows and consequently labor productivity of these sectors also increases on account of technology transfer, innovation and R & D. However in comparison to industrial and services sectors, agriculture sector, due to its inherent weaknesses caused by continuous fragmentation of land holdings, non-adoption of modern technologies due to lack of resources as well as awareness, does not attract substantial FDI and consequently remains deprived of higher labor productivity despite this sector's contribution of more than 21 percent to national GDP and absorption of 44 percent of entire labor force (Pakistan Economic Survey, 2015-16) . Not only this, 66 percent of Pakistan's exports and major portion of services sector (transport, wholesale, trading etc.) are directly related to agriculture sector. Textile is the largest industrial sector of Pakistan and it is dependent on the cotton crop grown in the country and further textile products like yarn, fabrics, bed sheets, towels and garments etc. are related with cotton. Therefore, the Pakistani leadership has to accept agriculture to be the growth engine for the economic development of Pakistan and prosperity of its people and to invest more, both internally as well as through international resources for not only increasing the average per acre yield but also to enhance the productivity of the labor employed in this sector. Pakistan has to transform its agriculture, presently at the subsistence level, to suit the requirements of market economy.
